The recent U.S. consumption boom has been linked to mortgage equity withdrawals (MEW's). MEW's are correlated with covariates consistent with a permanent income framework augmented for credit-constraints. Nevertheless, many households are financially illiterate. We assess the unexplored linkages between MEWs and different measures of financial literacy using panel data from the Health and Retirement Study (HRS). Findings indicate that declines in mortgage interest rates encouraged MEWs. Nevertheless, financially illiterate households were significantly more likely to withdraw housing equity. Also significant were state differences in debtor versus creditor interests in bankruptcy, with loan demand effects outweighing loan supply effects across states.
1
Mortgage equity withdrawals (MEWs) have been linked to the UK consumption boom of the late 1980s (Miles, 1992, and Muellbauer and Murphy, 1997 ) and the U.S. consumption boom of the early 2000s (Greenspan and Kennedy, 2008, and Hurst and Stafford, 2004 ). At the macrolevel, MEW has been linked to an increased sensitivity of consumption to housing wealth (Duca, 2006, and Carroll, Otsuka, and Slacelek, 2006) . At the micro level, MEWs are correlated with liquidity constraints (Benito, 2009 , and Browning, Gortz, and Leth-Petersen, 2008 , Hurst and Stafford, 2004 , consistent with permanent-income models incorporating credit constraints, which imply that housing wealth influences consumption by providing collateral for loans to otherwise credit-constrained families (Englehardt, 1996, and Muellbauer and Lattimore, 1995) .
However, the recent mortgage bust suggests that many households were not reasonably aware of the risks they took, consistent with evidence that many are not financially literate and that some withdrew housing equity via refinancing even when their mortgage rates rose. Using data on a subset of middle and older age households in the Health and Retirement Study (HRS), Lusardi and Mitchell (2007) document that many families incorrectly answered questions on financial literacy which tested basic understanding about compound interest, money illusion, and portfolio diversification. Furthermore, incorrect answers have been linked to sub-optimal saving for retirements (Lusardi and Mitchell, 2007) and over-borrowing (Lusardi and Tufano, 2009 ).
In addition, there is also evidence that many home-owners do not choose the lowest cost home purchase mortgage because they may be confused by terms in the mortgage contract (Woodward and Hall, 2010) .
The literature has not examined the links between financial literacy and MEW behavior, a gap which this study addresses by examining whether answers to financial literacy questions are linked to which homeowners withdraw housing equity. To control for non-literacy influences, we include household characteristics, individual gains from refinancing, home price appreciation and aspects of state bankruptcy laws. We also include measures of financial literacy and tested for interactions with variables reflecting the incentive to refinance mortgages, which proved insignificant. While interaction effects are hard to detect, we find that the financially literate are significantly less likely to withdraw housing equity via increasing mortgage debt. Our results have possible implications for the effectiveness of financial education programs that could help households make better decisions in managing their wealth.
Consistent with the limited literature on MEWs, we also find that the propensity for withdrawing housing equity rises with house price appreciation and the incentive to lower mortgage interest rates. In line with new evidence that cross-state variation in legal codes affect bankruptcy rates (Lefgren and McIntyre, 2009 ), we also find that differences in debtor legal conditions across states are correlated with MEW behavior, suggesting that legal differences have important implications for the cross-regional supply of consumer versus real-estate-secured debt. Moreover, in the presence of a variable controlling for legal differences across states, stronger effects of cross-state and cross-time differences in house price appreciation emerge.
Financial literacy could be endogenous as it may be correlated with risk preferences which also affect the propensity to withdraw mortgage equity. We use survey-based measures of risk aversion in the HRS to account for any systematic differences in risk preferences which may bias our estimates of the impact of financial literacy on mortgage equity withdrawal. Except for the impact of house price appreciation, these findings-especially for financial literacy) are robust to controlling for a measure of risk aversion and year fixed effects. In addition, the results are robust for models that include yearl and state fixed effects , except for state legal differences which cannot be estimated while controlling for state fixed effects.
To present these findings, this study is organized as follows. The next section lays out the basic empirical specification which is based on theoretical factors affecting the propensity to withdraw housing equity. The third section presents the data and variables used. The fourth section provides estimation findings and some robustness checks, and the conclusion summarizes some possible implications for household behavior and public policy regarding consumer protection.
II. Basic Model Specification and Estimation Details
Let denote the unobservable gain to the household from refinancing to withdraw equity and let be an indicator variable which equals 1 if 0 and zero otherwise. We then have the following model for probability of refinancing to withdraw mortgage equity: with the incentive to withdraw equity. , a dummy variable for whether the respondent is unemployed, allows us to account for the role of liquidity constraints on mortgage equity withdrawal. is a vector of demographic variables such as age, sex, education, and number of children in the household, which may influence the propensity to withdraw mortgage equity. Assuming a standard normal distribution for the error term, , gives rise to a Probit model for estimating the determinants of the probability of withdrawing mortgage equity.
III. Data and Variables
Defining who withdrew mortgage equity old mortgage debt into a larger new mortgage (a "cash-out" mortgage refinancing).
Demographic and Educational Background Control Variables
Each Probit model includes the same set of background control variables. Demographic controls include the age of the head of household (AgeHead), and 0-1 variables for whether the head is white (WhiteHead), male (MaleHead), or experienced unemployment over the prior two years (Unemp). If loan demand or acceptance of new financial products is declining in age,
Agehead could have a negative sign. If older or white households face less binding credit constraints on consumer loans as other studies indicate (e.g., Duca and Rosenthal, 1993) , their demand to withdraw housing equity would be lower, ceteris paribus. We also include the number of children living in the household (NumChildren), which likely has a positive effect if debt demand is higher for families with more children or if such families are more likely to face 1 1266 respondents were asked one of the financial literacy questions in 2004 yielding 4232 respondent years, after imputing the 2004 response for each respondent to all years the sample. 74% of these are homeowners and 92% of the homeowners did not buy or sell a house, leaving us with 2706 observations. After dropped observations due to any missing variables, we are left with 2433 observations in the baseline model in Model 3 of Table 2 . 2 There was no difference in the sample if the threshold for an MEW were a $1 or $1,000 rise in mortgage debt.
binding loan limits in the market for consumer loans. A positive sign on the unemployment variable could emerge if the boost to loan demand from an increased likelihood of being unemployed sufficiently outweighs any decline in loan supply to the unemployed. Because we assess the role of financial literacy rather than general educational background, we include a common set of 0-1 variables for whether the household head only graduated from high school (HSchoolGrad), graduated from college (CollegeGrad) or graduated from high school but only attended college without graduating (SomeCollege). Summary statistics are in Table 1 .
Measuring Financial Literacy
To gauge financial literacy, we used several 0-1 variables measuring if a household correctly answered a financial literacy question (=1 if correct, 0 otherwise). One question (LitCompound) asked whether one would have more than, equal to, or less than $1.02 in a deposit account after three years if one originally deposited $1 and earned an annual deposit rate of 2 percent. Another question (LitMonIllus) asked whether one could buy more of, the same, or less than a given basket of goods if one bought them today with $100, or if one waited a year, during which the inflation rate equaled 2 percent and the $100 were put in a bank deposit earning 1 percent annual interest. The third question (LitPortRisk) asked whether it were safer to invest in a stock mutual fund or an individual company's stock. Only 34 percent of respondents correctly answered all three questions, with 69, 78, and 55 percent, correctly answering the compound interest, money illusion, and portfolio diversification questions, respectively.
Standard MEW Supply and Demand Variables and Control Variables
Following Benito (2008) we control for standard MEW factors and other influences.
Several reflect the reduced-form effects of loan supply and demand factors that work in the same (e.g., house price appreciation) or opposite (regional variation in the rights of debtors versus 6 creditors) direction. If whites are less liquidity constrained from having more inherited wealth or face easier constraints for non-secured credit than nonwhites, the coefficient on WhiteHead would reflect positively signed loan demand and loan supply effects. Other variables primarily reflect demand factors (some demographic controls). Nevertheless, if some demographic variables and the unemployment dummy are also correlated with credit constraints, then there may be some oppositely signed loan supply and demand effects. This implies that some estimated coefficients reflect the net effect of oppositely or ambiguously signed loan demand versus loan supply. For example, lower income from unemployment might lower loan demand or might increase the desperation need to tap housing wealth to smooth consumption, whereas loan supply will likely be restricted for the unemployed. We find a positive, but statistically insignificant sign on the 0-1 variable for being unemployed during the prior two years.
Mortgage Interest Rate Incentives to Refinance
Homeowners who do not sell their homes can withdraw housing equity by taking out a second mortgage or refinancing their old mortgage with a larger loan. Owing to the transactions costs of refinancing, the incentive to withdraw housing equity is enhanced if borrowers benefit from refinancing mortgages at lower interest rates. To control for the latter, we include the product of an individual's mortgage debt in the prior survey and maximum quarterly interest rate gap, defined as the average interest rate on outstanding mortgages minus the interest rate on new mortgages, RefIncent. 3 The higher the ratio, the more advantageous it is to refinance a mortgage and to withdraw housing equity via mortgage refinancing. We interacted this variable with different measures of financial literacy to test whether the financially literate are more likely to withdraw housing equity when refinancing entailed switching to a lower mortgage interest rate.
Freddie Mac data reveal there are periods when the average refinancing homeowner replaces a lower interest rate mortgage with one having a higher interest rate and larger principal balance. This pattern suggests a role for credit constraints since households can usually borrow against home equity at a lower interest rate than on unsecured loans. So even if a mortgage refinancing raises the interest rate on the owner's prior mortgage balance, it may be their lowest interest rate option for new borrowing. Another rational interpretation of borrowers replacing lower with higher interest rate mortgages is that they may be switching from adjustable-rate mortgage to a higher, but more stable, fixed rate mortgages. An alternative explanation is that financial illiterate borrowers might mistake the lower mortgage payments from lengthening the maturity of mortgages for the true cost of the mortgage rather than the higher interest rate. A related possibility is that the financially illiterate may not adequately consider the higher cost of refinancing their mortgages when withdrawing housing equity. These last two alternatives imply that the financially illiterate are more likely than the literate to withdraw housing equity.
House Price Appreciation
House price appreciation raises both loan supply, reflecting greater collateral, and loan demand, reflecting a greater ability to smooth consumption or rebalance asset portfolios. To control for house price appreciation, we included the annualized real appreciation rate of house prices over the three years preceding each HRS survey using state FHFA house price indexes deflated by the personal consumption expenditures deflator (HomeApprec).
Cross-State Differences in Bankruptcy and Default Laws
Recent literature examines the links between cross-state variation in lending laws and loan quality. In principle, such variables affect loan supply and loan demand, sometimes in opposite directions. For example, the higher the share of income exempt from garnishment (Garnish), 6 the more willing lenders are to supply real-estate secured loans relative to other forms of consumer credit. The reason is that unsecured consumer credit lenders have less recourse to a bankrupt borrower's future income, while mortgage lenders can still repossess a home. On the other hand, this effect on the relative supply of loans could be offset if a higher share of income shielded from garnishment may dissuade lenders from supplying credit in general to denizens of a state, resulting in a negative effect of garnishment on loan supply. The impacts of such considerations on loan demand are oppositely signed. In general, greater shielding from garnishment tends to boost loan demand in general, while giving borrowers more of an incentive to substitute unsecured loans for collateralized loans, ceteris paribus.
Withdrawing home equity should theoretically be increasing in the share of real estate assets shielded in bankruptcy from a nonmortgage lender (Homestead). The reason is that a nonmortgage lender has less recourse to a bankrupt's real estate assets, while mortgage lenders can still repossess a home. In theory, by raising the costs of collecting on delinquent mortgages, Judicial should be negatively related to lenders willingness to allow borrowers to withdraw housing equity. In contrast, by enabling mortgage lenders to collect more than collateral in the case of default, Deficiency should be positively ( State "legal cultures" can differ insofar as differences in legal precedents and formal legal restrictions and regulations favor the use of Chapter 13 bankruptcy over Chapter 7 bankruptcy.
If a borrower files under Chapter 7, they allow all non-shielded assets (pensions and homesteadprotected real estate are exempt) to be liquidated to settle their debts. If they file under Chapter 13, they commit to making negotiated loan payments over the next 3-5 years without having to liquidate unshielded assets. Garnishments (direct deductions from a borrower's paycheck to the lender) are still subject to state limits. If a borrower does not meet Chapter 13 commitments, the lender can start a new bankruptcy proceeding. Chapter 13 generally is seen as less advantageous to lenders and allows borrower attorneys to collect higher fees that lower net payouts to lenders.
Of these legal variables, Lefgren and McIntyre (2009) find that only the garnishment (Garnish) and the Chapter 13 share of bankruptcy filings (Chap13Share) were statistically significant, with both having a positive correlation with cross-state variation in the rate of bankruptcy filings, and
Garnish explaining an economically significant portion of cross-state variation. Largely in line with this result, we find that the only significant legal variables are Garnish and Chap13Share.
IV. Estimation Results
We estimate probit models that all include a common set of demographic and background variables, but differ as to whether they include variables for financial literacy, legal differences across states, and some variables controlling for interactions between interest incentives to refinance and state appreciation rates. Findings from six models are reported in Table 2 . The baseline model, model 1 in Table 2 , includes family demographic variables, RefIncent, and
HomeApprec. The last two have statistically significant positive coefficients, implying that there was a greater propensity to tap housing equity via MEWs among households having greater interest rate incentives to refinance and who saw greater house price appreciation in their states.
In the baseline model, there are only three other variables that are statistically significant, with older and white households having a significantly lower propensity to withdraw housing equity and with the number of children having a positive effect on that propensity. Loan demand is likely to be less among the first two of those three categories, while unsecured loan supply could be greater if whites face easier credit constraints, consistent with Duca and Rosenthal (1993) .
For these reasons, the coefficients on these variables are loosely consistent with the view that credit constrained households are more likely to withdraw housing equity because empirically younger, nonwhite, and larger families have a greater likelihood of being credit constrained. The positive sign on the unemployment rate suggests that the increased loan demand effects associated with smoothing consumption have positive credit constraint effects on the likelihood of conducting an MEW that appear to offset any negative effects of loan supply or loan demand associated with bad job outcomes. Several legal variables were added to model 3, and a model selection procedure was adopted to progressively omit the most insignificant legal variable. In the end, only
Chap13Share and Garnish were at least marginally significant. In particular, there was a statistically significant greater likelihood of families withdrawing housing equity via mortgages in states where the legal environment fostered the use of Chapter 13 over Chapter 7 bankruptcy.
There was a marginally significant higher marginal propensity in states protecting a higher share of household income from garnishment. This suggests that the positive loan demand effects of legal codes favoring debtors over creditors outweighed the impact of their negative loan supply effects. The apparent weaker effects on loan supply may reflect that much mortgage lending during the recent housing boom may have owed to lenders underestimating the downside risk of new mortgage practices and loan losses (see Duca, Muellbauer, and Murphy, 2010 , on mortgage loss surprises). The only noteworthy effect from inclusion of the two legal variables on other coefficients is that the house price appreciation coefficient becomes larger and more significant.
Qualitative results with respect to the three literacy variables were not affected. Once again, as shown in model 5, the variables measuring literacy with respect to compound interest and money illusion were insignificant, while portfolio literacy stayed significant. And the model selection approach of successively dropping insignificant literacy variables also resulted in the inclusion of LitPortRisk, whose negative coefficient implies that the financially literate were marginally less likely to engage in mortgage equity withdrawals than the financially illiterate.
Identification
Our estimates in Table 2 The key identifying assumption for our estimates is that controlling for differences in risk aversion and other demographic characteristics, any remaining individual level variation in financial literacy is due to exogenous factors unrelated to individual choice and any unobserved determinants of mortgage debt.
We enhance the specifications estimated in Table 2 by including survey-based measures of risk aversion. The results are reported in Table 3 , where the risk aversion variable is marginally significant with the expected negative sign in four of the six models. Across the models, the financial literacy results are basically unchanged, except that portfolio literacy appears to have a slightly stronger and more statistically significant effect. The price appreciation variable is no longer significant in most models in Table 3 , perhaps reflecting that those owning houses in states with more variable prices could be less risk averse than those from other states. This possibility suggests that less risk averse households sort themselves into states with more volatile prices or that higher price appreciation affects people's risk preferences. In addition, the statistical significance and coefficient magnitude of the interest rate incentive gain variable declines slightly in the presence of risk aversion. Finally, Garnish is no longer significant in models 4-6.
Addressing Robustness
There are two additional econometric issues that need to be addressed to assess the robustness of the results presented in Table 2 . The first is whether the results are sensitive to 7 The survey-based measure of risk aversion in HRS is from responses to a set of income gamble questions asking the respondent to choose between a job with guaranteed current income and alternative jobs with twice the current income but a of a lower income. The probabilities of lower income are 1/10, 1/5 , , 1/3, 1/2, and 3/4. Responses are classified into six categories from the least to the most risk averse. selection effects associated with analyzing only homeowners who did not move and had outstanding mortgages. To address this, we plan to include standard Mills Ratio terms in future versions of this study.
Another set of robustness checks reported in Table 4 tests the sensitivity of our estimates of financial literacy to exclusion of legal variables and inclusion of time and year effects. Table 4 includes the 5 categorical measures of risk aversion in each regression. Here, models 1-3 are identical to models 4-6 from Table 3 except that the insignificant Garnish variable is omitted, which has no noticeable effect on other aspects of these models when compared with corresponding models in Table 3 . Models 4 and 5 are identical to models 2 and 3 in Table 4 , except that they include the year fixed effects to control for other factors that vary with time and which may be correlated with other refinancing propensity variables as well as, financial literacy, which is observed at only one point in the sample. The presence of the yearl fixed effects does not noticeably alter the results-especially the significance of portfolio literacy. Finally, models 6-8 redo models 1-3 by including both year and state fixed effects, the latter of which rule out including any state legal variable. Including both types of fixed effects helps control for omitted factors correlated with of financial literacy that vary over time and across geographic areas, the latter of which might reflect self-selection effects arising from correlations of unobserved preference or other variables with financial literacy. The qualitative and quantitative results are basically unchanged by including both time and spatial fixed effect variables.
A final set of robustness checks in Tables 5-7 add to each of the models in Tables 2-4 the original loan-to-value ratio observed in 1998 (ltv1998), liquid assets in 1998 (liquid1998), and the mean income over 1998-2006) of the high earner in the household (meanhiearn). This greatly reduced the sample size because of missing data on a number of households. The addition of these variables had little effect on the qualitative results-especially in Tables 6 and   7 which control for risk aversion. The portfolio literacy variable is slightly less significant, but this difference likely reflects a smaller sample.
V. Interpretation and Conclusion
Households who have more children, are younger, are nonwhite, and are financially illiterate about portfolio risk are more likely to have withdrawn housing equity via mortgages Nevertheless, those latter studies defined literacy with respect to numeracy. We find that literacy based on computational questions involving compound interest or money illusion was insignificantly related to MEW activity, whether entering as separate variables or interacted with the interest-rate incentive to refinance ones mortgage. However, literacy in terms of understanding basic portfolio diversification was significant as a stand-alone variable and as an interactive variable. Aside from our use of a smaller sample, there is a plausible explanation for this apparent difference in findings with respect to Lusardi and Tufano (2008) and Stango and Zinman (2008) . First, they assess financial behavior in quantitative terms, where computational literacy would, a priori, seem to matter. In contrast, our probit models assess whether or not a household withdraws any housing equity at all, and for such a binary decision, basic financial sense rather than numeracy could plausibly matter more. Although our data do not allow us to examine the propensity to refinance (we only observe the change in the amount of mortgage debt, not the interest rate or date of origination), our findings illustrate that mortgage borrowing is affected by illiteracy. In this loose sense, our findings are not inconsistent with Campbell's (2006) hypothesis that financial literacy contributed to his finding that many people did not refinance their mortgages when lower interest rates could have saved on borrowing costs.
We also find that households are more likely to withdraw housing equity in states where the legal code and culture make lenders less able to collect from bankrupt borrowers, consistent with Lefgren and McIntyre's (2009) emphasis that legal differences across states can help explain borrowing behavior. This suggests that MEW behavior differs across states not only due to differences in house price appreciation rates, but also with differences in bankruptcy practices. This study's findings also have at least two public policy implications. First, during the U.S. mortgage boom of the late 1990s and early 2000's, financial illiteracy contributed to mortgage equity withdrawals that increased household debt service burdens. Given the macro implications of mortgage equity withdrawals for consumption during the recent boom and bust, as well as the micro implications for optimal behavior for individual households, this finding suggests a possible role for public policy to improve financial literacy and make mortgage information disclosure more readily understandable and more easily accessible to the general public. Second, although there are difficulties in redressing mathematical illiteracy among adults, the stronger link between MEW behavior and portfolio literacy compared to that involving numeracy offers hope that financial education might help prevent some suboptimal behavior. Nevertheless, designing effective education programs entails dealing with a number of factors (e.g., more intensive lender screening and even cognitive decline over the life-cycle) as stressed by Agarwal, et al. (2009) and Agarwal, et al. (2010) . 
